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Abstract of JP2004039832 



<P>PROBLEM TO BE SOLVED: To provide a 
photoelectric converter having an element 
isolating structure for isolating photodiodes 
from each other which hardly causes the 
deterioration of the sensitivity of a photodiode 
and does not have an adverse influence on 
peripheral semiconductor elements, and to 
provide its manufacturing method. 
<P>SOLUTION: The element isolating 
structure for isolating the photodiodes from 
each other, such as an STI structure 7b, is 
formed by a method not using the thermal 
oxidation of a substrate, and a second 
conductive type channel stopper layer 6 is 
formed so as to have contact with and 
surround the element isolating structure 7b in 
the first conductive type semiconductor 
substrate 1 . Then, a first conductive type 
semiconductor layer 18 is formed as a signal 
charge storage region of the photodiode, and 
the layer 18 is surrounded by second 
conductive type wells 8, 10 and 11 so as to be 
isorated from other regions of the substrate 1 . 
The channel stopper layer 6 is terminated at a 
specified position around a light receiving 
region between the receiving region and a 
semiconductor circuit element 41. 
<P>COPYRIGHT: (C)2004,JPO 
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jDllS 6 0 0 keV, 3 B 0 keVSy 1 9 0keVCJ:3B + <9'f:?|->5xA , *fl)&C 
J; I & ffi JR • 7 Z - h »S t 45 U . Pa*IBW5x^1 \ IWtlX* 1 . 
[ 0 0 3 3 ] 

[ 0 0 3 4 ] 

±l^©-^i<?)Pl!Ox>|^r^sJ^:xs#t^)^KlxcJ; , ;. n a y y □ > 1 1 s^T&cfltST 

ZN81tfP"8ftl. Pl-Ji^CHtilfcP" lftvyD>11 2 # ^ fl? 7" tl I . 
[ 0 0 3 5 ] 

«U7, V y -9-m □ fiP 1 5lCJll^iE 3 0 0 keVCJ;JAS + <9^>)iAVJDi7: 

- ;u « a t i» . Ni : yn>n strati, cac^'j, p ~ Sit u v 

1 2 V N I 5/ 'J □ > I 1 8*Q>#ElCPN&£ (7» f-y^-h 1 ) # ff* J* T" 41 3 . 
[ 0 0 3 6 ] 

* * c . * * * « 1 4 IC to & ^ E 5 0 keVCJ;? BF 2 + Q 4 X > mm 7 - - )\> 30 

juitfiii, &®nv> ©**««©3«ati» ±r 2 p + u □> 1 1 

[ 0 0 3 7 ] 

[?§BB#/8 5*U«£"?>:r3iIfi] 

01 (t) t* . ^j*i,feCMOS4x-^tf>lf0M&ft#MB&irli0T*;fc3. 0<5±fiJ 
Ot)iAlTP + f t ?J^7 hyAlet»*t2ISU>ttf!ltSraBBIHtWE 

b *L . 

[ 0 0 3 8 ] 

HHCjmtl? J:7C :9l?tt, C3ffl54P3§g^<<>4'tf>SxAt, 7 « h 9" ^ - I-' § 
tlglt2CV2<, 1S1 l?)T^7<5l!!lll4C«U7fi-}7llZ. C <0 V) , S&1 40 
Qt^TQCaa54<i)HB<i)S*atC|51-5SS<9P + ? * 2 ^ 7 K vAf 6*ifF7il? . 
[ 0 0 3 ?] 

u # u s # , a* . HHia»»<?>8Ti itc i* , p + Mtmm lsii. ^jet i * u 
ii<p*jti«-/c>ni»icJt^Ttt^»c/j\rn. ^^Q*?i^^t*^^^<?>-?, ±ie© 

[ 0 0 4 0 ] 

C 9 <fc ? C . ^If BBCS^ll7l)iK7tl7 P + f )l/ 7 I- y A i 6 ^ 9f«S t 50 
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[ 0 0 41] 

*J6«Jtt. ±IE (0 £ J # $ 4* CIJ^ T £ 7 4l*L t ifc -> 7 . IfSffiU. 7^^^ 

-pint*****"* . 7* Ky^^-h-Q^s^-i&Tic^stf'j 

C < <> S B lol SS £ 3- CSf§ * £l£7 2 l)*Jfc* t *t 

[ 0 0 4 2 ] 

[»®t»j*1-Zfcd»<Z>¥K] 

APT. *5§BHt*, ^ 1 ^iS(j)¥«ftIft±(i)S§*««cr^ttl^7 j hr^-F 10 
**ii«i&* . 

mi IE 7 * h?>ftf-Kt*3-*ll*31»IB**fl-tt»ftC»l.7. C4ltJRUBC>£?IC 
Y . 

» IE * **tt HI fflC^SK? life. i!E7* f-^^-H tftUt? SB 1 

usiiifi&iz^OiA.tfliar? iz«tfi<5i8<!> , ?iJi){ 

l|f[lE&*#it*ifcC#07Cftt]RVB*'lW8E!6l 9')i^CfiH7, filE^*m«<i)a 
B?&o7iiulE¥^#[BlKfll^Y<9li?fo3ffltC7jiulS^ -r * 

[ 0 0 4 3 ] 

mc**#*#± <d» is* c**#n»** t ^ac* 3 3ti$»^i<i)Si 

it 75 * 7 & o 7 . 

fe«y)<i)Ufl5tff^b. c^[y8'pjic$iiiist:ii<y)ii/C-?£ ; 3-$-gi 

BUlS7«hr'f^-K-t^^^Sir^lulElS^-«-li«l£C}fU7C4ltS , ;H^«t?C. 
»8535***<D*lffl«C. i!27 * h^u-(!t»ar?iina(!>* 

JJ!>8B«*«tt«<?>iniE*****ft0*ffcWb. «HEK*««©**ffi«CT«llE35* 40 
lltl'JItiTC, 35 2 3g ^ I! <9 SB 1 <5 7iil/tf«tU 

111! 

t # r 3 * M * » ^ B © H it 75 5£ -? 5) -> 7 , 

BulS^^^Si«itlCJfU7C*ltH , ;H^StIiE!Bl <?> 7 x ;UIC fir t) 7 , J»8B**««©fl 
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[ 0 0 4 4 ] 

*?§BBC J;*ltt, » IB & 3- # glottic ft l) 1 t . E * <P* * u *** tffl? H H C»J£ * tl 
3 # , SllBIHlfl5<9^BK«lcSfl5iyiaP»^©^H»f i -C>^Cd; , JSil5it^««ICSllB^ 
f *i^hyAitr^?Hi4D. L 0 C O 8 Sit V 7 , ? -r 2 ^ 

[ 0 0 4 5 1 

fUT^mtSlCT^ U71IUID. aiie f * * b 7 K v A^QPJ5)?#, fW 12 ¥ $ * 0 & 
[ 0 0 4 6 ] 

[ % w <o n m q> m « ] 

[ 0 0 4 7 ] 

milem^^iimStPSTI ( S k <x I low T^enoL I so I dt i on) iii 
-*9> J <5# <fc I) . M 15 8 T I *tttt . *^*tt©fe*D9lB'*»»K?)41t L O C O S ttft? 
U^7»5 i m^ZCV#?f ?(P7> M SB * 3- # 81* tt E ft <0 DO A t «I/Jv "? ? 3 . 
[ 0 0 4 8 ] 

* Hr^^_fiaJ<?>aHC33rl)TJBIB7* h ^ a - F ffft^t 7 7 H 5» ^, 7* K 
[ 0 0 4 9 ] 

MulEm^^Si*tt^, »!EK***<Z)«lE7*h^>f^-h"^C©HH<!>^**ff 
[ 0 0 5 0 ] 

B*3-<9»JK**C£JB8ES1 <0 0 j. )V1fW^t Xi . J§uIB¥^#Iq]?&&* <i> 1 B <P Jiu IB £ 

^ta«sciu7, ctmtn^Ht'MsesBiQ^i^ + c*. »1E7* - k 

[0051] 

B?iigi|i^ftiiB3S^-a5ci)f-c * ;u 7 h v a s t m se 7 * h^^-FiP^f t * ;u 7 h y 

AiVUlcr^t^C V7. ^*lYtlC*«<D^«»»Ste-5f-r*;U7 h y Ait 
[ 0 0 5 2] 

*sgQBic<ft u 7tt . BuieufiP t ^leHfiPcaiie^^JiQa^ii^tff tsuc, 7 

»i.^^^-h"apv»i5^«*»©**#ia»**ajjaw/xi*)fitBHiaiHH»©*«# 

Io]ft£^§iVt777U##^ffiilB(H]fi5<l>ilB# i ; U>)lAt?CVC<t^7. Su IE ¥ 
[ 0 0 5 3 ] 

Jw SBfc^Bifcttt J^5Jf ri ICBfc 0 7tt . su IE C3 SP IC Si *S 5* « & C J; -> 7^3-^81 

[0054] 

c<fctitt« W5£ © flt is c wis <o m m <d k - a y \- * ft m & < f - e y rt 1 z + * 

[ 0 0 5 5 ] 
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C 0 0 5 6 ] 
[ 0 0 5 7 ] 

1 :CMOs^-y<j>f (i) 

0 2 1*. *SgBH<3>l<J*bl)fl$£<<>ff23£~?ft2CMOS (ComP I einenta.r y Nl 
eta. I ox i oLe 8em i conductol") ^-VOtd)?*^^- 
h'S5<i)«aiB&irffll2 (ol) * ffil IB& ¥ ffl E ( fc ) ? ft 7 . S <i> £ E IC I* . 7i hy^-P 
Itl^tttntiDC, *7« hyu-F<5S*Ml 4tiS«iii:iit7 8T I 

( 8 k (X I low Trend I so I at i on) «JI<9f ^-*ISS7 i»r^ 10 

[ 0 0 5 8 3 

V^^TS^P" HbU^i' 3>S 1 2^^ i tQ^EI-?PNS^CJ;77» h^^- 
h* t M& U T I) 7 . 
[ 0 0 5 ?] 

**** i q-9xiy?mnw-\ 5icAt$fu*Ltti*, p NS^fip c it r 7 v^c-siew.** 

* C £ & 7" ft . A^3tc7>it«CJi&bfe^^m^ ( « * ) * N 9 V U □ > M 1 8, £ IC I* N 

IS£H#^Qmft<9Sfttlfc±-f7£<i>-?ft7. 20 
[ 0 0 6 0 ] 

n a y y □ > 1 1 8#s4tz**«m««*J*i*, £3-^g|;»i&7f><?>;iBicff*j55i , 7-ft*L 
p + if t nxhvAie. * * #fi§«3fc 7 t©T»cJBflf^tifeps*niw>x^i 

1 . &&<£^UttSlC^J£7-ft;fePl!7 : *-f-7- r 7x;U8. S&PStll^iiM 1VP 
ST , ^-7-'5x>iU8>:tma«)ICJfilSEt7cfc7C^^«-MmJi7fc<9T75IC±T^|S]C5 
< mtiC ? tl *L P W7- 7 7 0 a 11, 1 0 IC £ o T . ra'JH^&lI^tt^'JB^ftTU?. C ft 
CJ;^7, Nl«§i^iI«$Ml 8 1*. *«PJcairUT*flia*^» >J*ft«C*lir 
ft. 4s^M#Eft*7*#lU>. 

[ 0 0 6 1 ] 

pi^ii^iin i fi^pi/^yjiyn o vp" fiftuti i 2 * 0 *t ^ t* . s t 30 
i^llTJ;n. * * * * 1 4»^70. 2um«sufetticr^?-ft?. c ft is 
. <i)§»ii t «ao r tt I ^4»? ft 7 . 

[ 0 0 6 2 ] 

llfi(i)7 » HMtf-K©**!*. £ H f§ BB C S < 7* H^^-F VR|--?ft7#«5 
. 13 - <i)S3S t * t 7 <D I* , I ?i?t5i). 
[ 0 0 6 3 ] 

BPf . STI&3-#g|«3&7 tC8l7P + fiy t * AZ> y AlB»»*?ft7llIfe 
tf), 09 (fc) C*^ll?«**«1 l4Ctt3fitiU*.PS!^1 1 6»^IC5o7ll] 

« 

[ 0 0 6 4 ] 40 

8TI***i»ll7 iCJ»H7t. Q X * I) M S CWfJX? ft 7 # . ST 

I « * ? tt . t3SP©J^g)c'^lCllfiaJSH»^q)^^>)xACJ;oT^^m®CP + iff I 
IZhy/\i6tl)«7HfeW, L0C08t)IC3}iT?PSll 1 6 IC Jt ^ T . P + 
if f HXI>yAi6t»<tZCV*??, t q> JP r tt 0 . 1 um*T, #.1*13:30 
n m 15 y ? ft 7 . 
[ 0 0 6 5 ] 

COJ: ?C, * 3- * SI « 3£ 7 t C J: ^ 7l * ft « 1 4©eff4«t-t!>1MBDff 

[ 0 0 6 6 ] 50 
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*fe. S T I 7 f> I* . ***ll0fcU>0*fil»tt3W<3>*tLOCO8*ft1 0 7 # V Jt 
[ 0 0 6 7 ] 

yX±1M , ^•ffiB3!?' : t J ICifi(y)I-G>-y-|lDSP(?)HSi<J^-?i?)2i2>^l8D$tJiiI]rtt« 
[ 0 0 6 8 ] 

*fe, fH3-:fr§l«& 7 fc <5*HS ITC« U , 5*WHC)^3ffiiCt?J2;»ofeP 

5vn>-/tn?K^?n. 10 

[ 0 0 6 ?] 

B3K. ± 12 <?> 7 * l-y^-FtitlCZXxYMJy 9XttCEibfeCM0 8^ 
f / 3 4C<fcoTfi^5yflf^ftTtlIRrtl, *t<?>&AC»>IB*8 1 <9 7 » 

[ 0 0 7 0 ] 

ft, SH^5l°lX + r^3 2#^$U®«¥CJ;^Tfo747<9&*aiUBaK = 777 , 7?3 

^tfJiI^tt^ft^V, ^QS&IC&IBlSSS 1 »iJ©m*#«a«ff**IDI»3 5 <?> A 
* » C * # *L . «a*ff**nKS 5ja&»M*Av770»3 6 CJ:o7iEC$«rft 20 
T Hi 7J 3" tl 3 . 
[ 0 0 7 1 ] 

Sll^|ql7+-<'^ 3 2 <?> 1 Hffl<DlBcr^T©B*3 1 *I»1 mTr>±Mt tl, 1 MM 
© H C*B* 3 1 5)7 j hy*tf-KCBfl?ft7Ufe**MC*l>fefll:&#tt*ffl* 

ft?. CH7, -^xTMJy?ZttCES?ftfe7*Ky>r#-FCJ;oT3fcS$& 

7ftfeH*«4i^#nt#sj-?w#?ftz. 

[ 0 0 7 2 ] 

®3<?> : &B3i&3ll*g*5±<i>B&$SJSE3 7ICPJjSc , Tft, S1I^Iq17 + -I'^3 2, U 
ffl|,7> 5 /7n 3, 7X ;s i I ^ia]7 + ->'^34, «m«flE£&nB3 5, M*Av77lHa 30 
3 6#ci)SiaialKKB^®M3 7C»ttUfeEfflH»»3 8 IC ff* J£ 7 ft 3 . 
[ 0 0 7 3 ] 

H 4 I* . B*1M8 7Cftit3Eitf tf IBB?ft?. 04 ( ol ) tt , £ <?> B £ 3 1 
» 2»f Y h 'J y 5 ZttCiirH7U IttltfvttftE-?;?) 1 ; , E4 ( fc ) tt . 1 "3 
®B*8in"?<9litJttTlH?>)?. H4?lt. P W y V Z) > B Q ± & 1C M&i ? tl 
feNSffiJKJi 1 8 , 43f^y-H4 2, 45, 4 8 ^7^1- 41 , 44, 47, 
49#<9*t/TvU, liKttl*BStt»l7U3. tr - \- M & 2 & M, : S V H > H-KfiC ? 
ft, ^ © T8P li P S 1"? 3 . 
[ 0 0 7 4 ] 

14 ( f> ) C m 0 fe N 1! 5> V □ > B 1 8 IS , B2-?sftHflUfeJ:7IC, -t^T^^P IHt 40 
0 fe V y □ 7 Ji 1 2^<5^I?PN8^CJ:?7» ^^-HtiiDfU, A *l ft S> ft « 

icE^fe-ii^m^ ( S3- ) t r tt i . i<i)M§n5 («3- ) i* , 1 mm® m , nsi 

[ 0 0 7 5 ] 

E3^7k¥£faX + -r;>-34#'4<i>I£*itiUM^-t*, 04<9D7i' 7 1-4 1 tfflUTlciS 
7--K4 2 IC AO /t *» ft 3 . gfe^aiU'(s^-Qrpra-?lcjll7 , -K4 2T<9? 1 r*>'H#^iI»: 
*C«^^. N i : 7 'J □ > S 1 8*0«*««»«**IC«il?ft-7Ufe*-e-**I («* 

) » , i*n0^s*»c»aT4i7ii? nsav 7?S4 scdfttti, 4t ^ m ?o « c 

[ 0 0 7 6 ] 50 
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U © -Is ^ € ff I* > □ > 9 0 h44t3ibTJi'lifflh : 7>^X^Q^-K45lC^iorit. 

6 <i> iii 77 ^ » I* . B39tt»Ilffll'7>? , 7n8C*#ft, M^Ufe«fc?cmSlC^ 
[ 0 0 7 7 3 

ft , 7 » K^^- KttWittlC 1 ^ y h^ft?. 
C 0 0 7 8 ] 

±!E<9cfc?c, 1 o <l>B»Ctt . **»C»J**ftfc7 * H K 10 

r a * B&fS * X * ft T l) T . ■*H±t5RltItZ^! VtC. IB 

»n-**-*-3-nt«**B:**cvtf*3E"**>3. 

[ 0 0 7 ?] 

04<9NlV l JD>il 8<9/A#')#-t277-|in8P1 5 C ffl S t 3 (02) . ft o 7 . 7 
, KSMtf-KfipOST I t^*i«)li:SU7l^71l3 P + f f ?HhyAl69 
. §3t«M«y<i)J«gP5 0Att, N 15/ y □ 7 S 1 8 <5> ?> @ fi* ( ^ & ) £ 7 - 75 o> 

Iffi $ 5 0 B I* . iKa?/T\ttICJi-D7, ^^3ta3c?)li'tifflh777 , 7^46C4)B55t;fSM 
YGDffl-?U U7U7. 
[ 0 0 8 0 ] 

01 (ol) I*. CMOS^-'/Ott. *f EiaialS&fiPt R)IBr U . S;C®£<4>^#; 20 
fip ( m X I* . 04 (i>) <5A-B) t tt) Br U . ^Cd^Q^afefiP ( #J 7t I* . 04 ( f> ) <?> 
B-C) t«BrtT#«JtL*.BrlBHt^«9»ftt)-ttfea*tt««»BriaH?>)^. 
[ 0 0 8 1 ] 

01 (ol) <i> ±93 C I* . IStICMOS'f/- : /t2>t<i)ffSlS<i)?t- £ ft fl» <?> M 

s«i)tt:istmrffiii»isrBi0titsBUfe. 

[ 0 0 8 2 ] 

|S|0CJmft3J;"?IC. B F 2 + a>t)iAtZCiU7. #«*»<?>¥B"fcH»*3- 
S5Af>l7aiaSfi5(?)¥^<$;|5jg&^^-iJtYX7 3 0?So7ll^.4D, P + f t 
M6ft, 7*h? r *:*-Ktf<l>BTI**#tt*itTC®*J&JKrft, B « « tt # * * 30 
ffl50)¥3## QS* * V <i> 8 T I 31 * SI # i£ <S> * BfflB 5 0 B 7*^ U. *t <D ¥ * ft El 
3- 95 * 7*1* r> 7 I) £ I) . «£^7. BB W h- 7 7 7"Z * 5 1 ( * W £ K =7 7 7* 7 * 4 
6 * ) 7l*EJ2ls]S&{!P3 8<9h7"75>"Z* 5 2^^0flbQ5iS : 3-rCS#2§t£l3:tJ»iei*« 
II . 

[ 0 0 8 3 ] 

Plf <-?Oi^8SWPi?77^iJH 0 1*. K ft S3 |C (?) J* J5)? "f 2 C * fc °I fl* 7* 

9>1#> 31$ I*. ?B«*M±#C»JK? ft Z<0#S* U I). C ft 

i* , m^wfivM&ii & <) tom-tom ±t -& *Lih-?fo i . 

[ 0 0 8 4 ] 

£ £ . pi$ihi7i;m ii*. ^3tS5ic<?>^^5)?t^c>;t°r^i*^)7^, ji^t*, /g 40 

ffl [q] & »J £ g ft 8MC ff* 7 ft 3 *J(H*H»*3-<2> P S 7 1 V |b) <"t IC ff* 7 ft 1 . C 
til*. jtS-BffiQBatJ^aJRfclcR^tZfcfcfcC. $h m 1& C 4 X - : S V t M&C 

[ 0 0 8 5 ] 

JiffllSl?8a5^6f^^3feffl5C^P5E'7a3h77 7 , X7 1 5 1. 5 21*. LDD (LlHtl 

h'U^B^ffagfcrft. il^Etttffalt*. 
[ 0 0 8 6 ] 

iagjg2 : CMPS/fy-v-pvif (1 ) q rp % 

0 5 ~ 7 I* . *?g W <D& * 0 U UBS © C £ 7 ft <i> Sit 75 £ C <fc -> T . I£ Jfc 50 
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<5»«1 ?f t^CM0 8^- s /« (1) tffUT?IItIfi*Cf tttBBl 
0 ■? 3 . 
[ 0 0 8 7 ] 
IS 1 
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<i)S2 



JkZ/ & * K t - z y Ttl . 
[ 0 0 8 8 ] 
IS 2 

IC. 0 5 ( f> ) © <fc ? IC . Kit U D > ^ 2 S&Ht 'J D > 1 3 t T Z 7 V U 7 , K 
7 4 JLv f y ? OZB&iJ X y JLv ? y 7°) fC^'J^'JD^tlyf >7KtU7, ED 

[ 0 0 8 9] 

IS 3 

05 (o) Q <fc ? IC > Hfl!4<?>(«]itfiitU7, M4nscSii«ibv i ;D> 

[ 0 0 9 0 ] 
IS 4 

IC , (Hlfl54t^^b^UD>?Ji<y)IIilCv 05 ( <£ ) <£><£?ICHffliB]»8P,&&f#S3fcl3 
t7Z730?SH5ff^, *«SlI^l5l^ii3 0g«t»^.SSttoTiI])$^S1 0 0 
keV, >£ A « ( II ft S ) 2X1 0 1 3 / c m 2 "? B F 2 + ^tf>-S[y8P4S>raii#iW 
^>aAl7, P + Sf r HZ h yAl6tifl?^2. 
[ 0 0 9 1 ] 

C©^, SI (0L)-?tittBHUfe £ fc?C, P + Sf r^l-ZI-yAl6ttS*SiC9fr 
KJXttl. « ffl Is) & 6P 3 8£fr#®*fl5Cff*J£?4l3¥^#lB]»m^lcMt2Wt$-*.2C 

[ 0 0 9 2 ] 

IS5 

)£IC> 06 (e) 9 £J IC . CVD (Clemi coil VoiP oJ" DePoSiti 
on) ^¥lCJ;Utt^VDll>7c3Ltttar-tt, hl/^y^cfctt^'Jn^OLtJidb 
. 

[ 0 0 9 3 ] 

IS 6 

»; IC , D6 (f) <5J; ?c, CMP (Ckeim i go. I Me&Un i ca. I Pol 

isun?) a*c«t'j*itifii;7, ^ s sub v u □ > , x v u □ > « s . at 

to5/U:D>l«2t»3KI»Sb7. ST I 5S ^ * tt * ffi 7 it*«t?. 
[ 0 0 9 4 ] 
IS 7 

)XIC. B 6 ( * ) <i> £ 7 IC> afflnB»8 8tY79 n?tns#^ 1 4 t 

St'ili*8 74*C. Miff 2MeV, £ A * ( H ffi S ) 5X1 0 1 1 /cm 2 "? 
B + * * > t 4 * >£A U , «U7iD»CJ;?»KlilV7:-*»it<ili. »*<D*U 

[ 0 0 9 5 ] 

IS 8 

* C , 06 (k) <D «fc ? IC , Si2lQlS&a53 8^&f§3fe«Ml4VSTI^^*St^ill7t 
(5-Jt7Z9??lll«ll">. 8TIift7 UTSC, iDJIiff 1 . 5 MeV. EA 
1 ( 1 ffig ) 8X1 0 1 1 / cm 2 . AZ# JD*«S 1 . OMeV, ISI3X1 0 1 2 / 
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[ 0 0 9 6 ] 

thitf, juris . y> nmit & *-?B*fS« 3 7 ±# vM&it ti i (*>#n* u u . 

[ 0 0 9 7 ] 

IS? 

)XlC > 07 (i) <i> <fc ? IC . f3t?l«1 4 VST I f ^^8t«il7 fc <5-lP t Y X ? 3 2 
-*«u«flf* . Jlllff 6 0 o kev, 3iAfi (H&S) 3X1 o 1 2 / cm 2 ; to&m 

5 3 8 0 k e V , i^ISXI 0 1 2 / c m 2 : JkZ* mm^.K 1 9 0 k e V . )1A1 ( 1 
£S) 6X1 0 1 2 / c m 2 ? B + ^>t-f 2f>aAt, *5Sl)7;tl08ftC t £3&£JiXV7 7 

z - ^ «a t <f u . p a * ■ « x ^ i i t »ik t 7 . 

C 0 0 9 8 ] 

PilHOiJH 1C^Tf*liSl 4<5NS5' l JD>i^li<i)NS'y l J:>fS# 

^Brrftfccvicsi. pi^iio i ;n 11*, safeSJc^^^sKticvtRr^-? 

6 2 # . ffl fit I* . ffl 0 ft SP 3 8J^C*^S3taPCPB)?^tiI^«ftia»*^©Pl!^x^ 
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